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(54) Title: PHOTOSENSITIVE RESIN FILM AND CURED FILM MADE THEREFROM 



= (54) **tt»IB«i3J:tfC*t^&«:6«ftK 

(57) Abstract: An uncured photosensitive resin film made of a composition comprising (A) a specific alkali-soluble copolymer, (B) 
^2 a compound having at least one ethylenically unsaturated double bond, and (C) a radiation-initiated radical polymerization initiator 

permitting the formation of an uncured coating film of 70 U m in dry film thickness which exhibits a radiation transmittance of 10% 
^ or above at 365nm and a radiation transmittance of 60% or above at 405nm, characterized in that the initiator (C) is contained in an 
ff) amount of 20 to 40 parts by weight per 100 parts by weight of the copolymer (A) and that the film has a dry film thickness of 50 U m 
VO or above. The invention enables easy and accurate formation of bumps of as high as 50 fi m or above on a chip substrate, which was 
C> difficult in the prior art, thus providing devices which are protected from interconnection faults and have enhanced reliability. 

O ^^B<D3 6 5 nm<7>tt8mS3fi^A<1 0<H>VL±XfoV % 0 5 n m<Dttl*!g3§ia3**< 6 O %&-t t <t 

Om^mt&m (o £2o~4ofi*s&a>*-e*^ kijskb^so iimyL±xfoz>zbZ¥fWLtLx&<>) % ztuz 
&f&xz % m*<j>mt$t*&zwmL. m*<Dmm&&fo.t'tz>zk&xzz> 0 



WO 2004/090637 



1 



PCT/JP2004/004155 



w m * 

15 V^ 0 



WO 2004/090637 



PCT/JP2004/004155 



2 

mtmikw^mmm.m.m^m^mm^x\ i ^ mm 2000-39709^ 

% V W&Mz.nirz>&te tmfote.. 2 0^ mE*_L©«lff m 

10 ^^W^f^S- t^-e#, s $ 2 0 ~ 3 O m m gS©^y ysriisttt 
§ r £ tfizm b ft 5 o 

L S I f y/tltt WiW3i#»l^(a ^tj^LT, M# 

\?v?-bh^?o) fti&mhJ&rtM. ^^^^(Dffim*^ < b%z.b 
20 fcfe,^^7 P (Di^$?rJ;«9^< VX,&^lsy<Dm&mi&1-%!&^£.V,Z>o 



WO 2004/090637 



PCT/JP2004/004155 



3 

5 fcofco 

io co tfrmmm i o ^ mo*«i®ii«tfc^iM© 3 

6 5 n m^M^iii^ 1 0 %£A±X&> V ^ 4 0 5 n mG9$ctt>S^j» 

HtrsB (a) J&9-1 o om»iu-*fbT. mmk^Uy ^ ^m^m^hn co 

(A) (a) a.-*^-/V- p-fc: KP^^^^^feil^$tb5«^Wi^ 

l~30 £4%. ( b ) ^ v^^m^Hb^w* bfl^ 

£;ft<5#£/&i^££: 5-20 ( c ) r ^ y /l^iJfe^^A^ kff*lf £ 



WO 2004/090637 



PCT/JP2004/004155 



4 

(b) 4>&< ^ t im^^^^i^~w^^^-r^{^mt, 

5 (C) i^lglff 7 0m mCD^m^mcomm^^ Lfc £ # (^ll^ 3 6 

5 n m<D$C#tH^i&^ 1 0 %U-t~?& V . 4 0 5 n m<D;&ft$|jgil*/^ 

fjia (a) o oii^tMut, tmmtm i 7&*/i'M&mi&fik (c> 

10 bTV^o 

saiB^3fett»JiSiKttx ttnar/^ y »r^tt*fi^ (a) i o oti^t^t 
«WE*3tett«iiBJisref±, tfriar/^ y -Rr»tt*«#fr (a) (dx?* 

i* N (e)2, 2-v^ h^f-i/- i, 2-i?7i=^y-i-ty*jJ:t;(f ) 
2, 4, 6 - hy^f;^y/^/^7x=/V7^7^ytW Klr^ 
"Cft 9 . ftrfBT/K* y Rflgt^fi^fr (A) 1 O OmftSM-SfrLT, t&13( e ) 
2, 2-v^ h^p-v'- 1 , 2-^7i=/H^y-l-t^l7~3 0li 



WO 2004/090637 



PCT/JP2004/004155 



5 



tWIBCf ) 2, 4, 6- h V A^^A /l/J?7x=^7*^7^ m 
(A) (a)a-^^-p-fc Ko=¥^^l^^e>Uli»*^'5#fiftJNfl:*- 

5 i~3 0iil (b )^7^*>->/H^t5 y^/H^tt^i^tfi 

*tu5#ric*^*5 — 2 011%, (c)T^ y^«flgfl»fl|3:^f 
jh,5#WyiMft«r 2 0~4 Ofi*%, (d)#at^Jli/»^«r^r-f -59^*/^^ 
ttlM/i^if $ti^M¥f ^ 3 0-6 oi*%oimu!i57^ 

10 (B) 4>&< fcfc l^W^^^tt^fa-fi^^-t-SYB^i, 

(C) 7 0 ai m©*S!^JKfil<©l6JeSr^fife Lfc £ % tcfeJW© 3 6 

5 n m^J^jSSifiSStfS 1 0 %£l±X& 9 „ 4 0 5 n mO^M^il^^ 

6 0 %JBJLL£ 5>^^7 ^/i-M^M*^ <b LT4 t) N 

tfris (a) fife^i o os*fB^ur, flWB*!*j»9"^^m#Hi*6#J (c) 

15 £2o~4o mm&vmxs^ f&mmm& 5 0 u m&>±x*$> zmm\$km<D 
^ W %mm-t 5 & ©tio^i 

.20 ^Wt^SjfeiK'ffc^fiS^lB^WflBfflttt. (A) ^©TVKfc U RT»1±*m 
(B) &ft< khim<o^i'>&*ma—W&&&&ir&fc&mb. 

(C) ftMffii 7 0 ft m(DftmbVtWi<Dmm&l&J& Lfc £ # tetffclW© 3 6 5 
n mtfJjB^BSBSigsfcas 1 0 %£UiX»3b V) , 4 0 5 n m<oWcMtoa8&&&it 6 



WO 2004/090637 



PCT/JP2004/004155 



6 

mm (a) ##1 o oitft^ut, fl(nE*faWj»7^*/V'M'&M*Mpj (c) 

5 Kltftot, (A) ft&<DT/U#yT$m&%m&ftks (B) ^Kitlfi 

nufs^ttn v a* Asm^mim ( c ) mm&m&ft (a) % tm^m c b ) N 

10 ^ttlOttlftSr^ bfc £ # iC, til© 3 6 5 n m©M§Sl^^ 1 0 %&L 
_h-efc «9 > £>0 4 0 5 n m^tt^igil W 6 0 %&>±k& 5 «t 5 ft®3S*3 «fc 
l/f ©Ml7 ^^M^iMt'feo UftflB (A) -j^l 0 OStSUfc^ 
bT, 2 0~4 0fi*gff<D*^^£;ft/Tl/>£w£;&5M*bV\ 

15 < (A) TA-# y RT^tt*K^> 

(a) cr-^/U- p-fc Knde^^-U^P,i|^^tt-5^#^ (b)#A- 

20 y/vmji^^^^/^bfi^^tb^^^te, (d)&m&Mmmm$:j€irz> 
wmr^ti v nm^m-^m^ mm^-m^mtL ( a ) - c a ) as^-rsm^ 



WO 2004/090637 



PCT/JP2004/004155 



7 

*U<li5~2 0lf%t'fc5o ffffETVl^ y T^tfefefi^ft: (A) 

*§r^{-_h(f s r. t ^-e#, 0 iu ra^±(ommmm^mh ft v , £ 

jvmkStfo h v * 5 o ) a> e>«83* £ ^ at£ £ b-c tuSBT/^ y «r^tt*a^#: (a) 
15 r©J;5 Zs/vmit&m t Lr fi N £ xJ3\ T ^ y /M^ ^ ^ ^ 

vis, y-y-^>-^ ^^=i^mftif<Di>^/u^^m 

20 y # :/cr ^ b y r ^ y h (r|7|gp D p <b UT« N £ ^35^ 
OHO SSL Tv~y?*M—5 3 0 Oh 7^;^/ t Kn^i^fvPT^ y 

6 0 0) ^<b^^7/^>iy/^^i-a (^^) T^y/«^#:^if^^ 



WO 2004/090637 



PCT/JP2004/004155 



8 

5 9^557/uS-a^^^35»bSI^$tt5*fi£¥tt (b) <^ft«, ii1t5~2 0m 

*%-e& »),ff*L<iiio-i5 3, mmrjvjj y 

io ( c ) y ^ y /MEi^g^MtMiilili 

W»fifcHtfir(c)B:, y^ y/W8MBUfeK«^/na»&«8»*^ it t-C7/v 

ij y •sr^tt^m^- (a) tojfr&te&fwwu ^t^-i^i-a-ftist^o 
15 ^y (mu ttrlB(b)^/^^^/^k;^^^^-5^ 

f^7^ U W f> x^/VT ^ y W h> n-^W^ y K sec- 

zf?~;i>T? y k text -y?svT? y k tvuy^ y u 

20 — K n-^v'/vT^DV'-V, y "fftvT 9 V \s— h , 7?y/vy^y 
— k y v-— h^eifoMffii^y^^vy^ y h ; -o-vvv 

y^ y l — h^af^y y — ;v7/v^7^ y b , 2-* y^s^f-jvy? 

y l/— K 3 — f-flST 9 y l-— Yt£}£0>TA'Z**??sTfi'*f-fl'T9 V 
b ; V^S t^T 9 y YtbgiDT V — n^T/^/^T9 y 1/ 



WO 2004/090637 



PCT/JP2004/004155 



9 

— h ; 2-t Kn^-yxf^r^ 2 - fc Kn ^-y^P tf/PT^ y l- 

— h&if^t: Kn^v'T/V^/VT^ y I/— h ; xf;I/^;H;' j.w_ /VT2? r i; 

K =r h7 1 Kp7;p7 y AST* V K 7x/^yxf i/y^U 3- 

5 ^yu~ K ^W^/xf/vr^U^f, ^-/PzJn y ;a^J-;VT? V u 

y ^'i4*m^#: (a) ^t^57^ y /uwtmffim^x t/w* 

10 b^^ttS^^iCc)^*^. ®^2 0-4 Olf%t'fc!), £?£L<te 
2 5~3 5ll%tfc5 0 ttflBT/l^TJ y pr^'l4*«^#: (A) 
#{4 ( c ) <D*;6S JifB<DfSHf*i-efc § t s 7VP# V *im\*k&m&i£ (a) <D$t=f- 

£*K ±t L-TiifriET/l-TJ y P^tt^S"^ (A) O7y^^te#^^^-rso 

KtZ, hV-yfv [5. 2. 1. 0 2 - 6 ] ^-/l-^-^^^/V (y ry y U— K 
20 -fy aftrt^/U (y^) T?Vl — K hVisfv [5.2. l.O 2 - 6 ] "f^=^;V{^ 

T? y V" — h^^V^rt^t'#6o itt? 3 <D^#>«^T^U< f*2 

r^^tD^-cf^ y#/w=-/i' M^)7^n — k h y & [5. 2. 1. o 2>6 3 
*f*i^,\, (yy) Ttvu— hmj^\^<, £ e>K>f y^/pxi/i. (yy) ry 



WO 2004/090637 



PCT/JP2004/004155 



10 

y h*5£t^y *y?X2 [5.2. 1.0 2 ' 6 ] y**-/^^ ?)T? V U—Y^m.^ 
— ht hVi/fv [5.2. 1.0 2 - 6 ) 7 s * -fr b t &m.^t>-& 

^/^m^tt^w^ii^^ns^miiCd)^*^. am- 3 o~6 oti% 

X%> V) M * b<te 35-55 M%-efo 5„ tufBT y (A) 
tpfc&ibZM&miLi d) ^>*^_h|B^|gp>si-^$ ) s £ % tulET/^ y ^'14* 
10 M^ffr (A) (D>!/^^fe^^6 Or^Ji^pfiS-rS-t^T^So 

fiLT/VTJ y T^tt**^ (A) 6 0°C£LL. &ti L<«6 

•o~ioo°c-efcst, y<#—>Mm&<Dmfcm&frvx^y^±iztom.Tx 

? v ? &&i&MX% 5 t V > 5 f U^>^ So 

15 m-s«& m^ftbjfe^^ 

mmTsi'jjvzj&msm&fc (a) ^agi-s^jsv^^sfii^^t u 



WO 2004/090637 PCT/JP2004/004155 

11 

mM ; h ^ ^/^zn^/l^/Jr b >\ ^ ^vW b ^ d^df- 

2 - k Kn 2 - ^ if tyt^f /K 2-kKo^-2 

2 — t 3 - ^ fyu^^ f-A', 3— * h^-iy^vVst-l/^*'?- 

/K 3 _pt hdr^n tr^-V^^/K 3 -a: b ^^"la tf^VM^^/K 3 

y/K 2, 2' -7/^7- (2, 2, 2' - 

T^kf*- (4-^ 2-^^/W^V'nn b y/V) ^©TV-flS-g^ ; 

^^yV/W^^^K 7 ^n^/W^/Ktf-^v' b\ t e r t — ^f^jV^jV^r 
3c*y\?s<U-— K 1, 1' — tr* — (tert-^f/W^*^» 



WO 2004/090637 PCT/JP2004/004155 

12 

^-ft (Mw) fi, ^;Wn-^x->3 >-^n^ hfe^y ^^U^^-Cii^l , 
5 000-100, OOO-CilbO, &*UI42, 000 — 50, 00 0, ct!) 

0^u<{*3, ooo~2o, o o o©i5is-efc-5o 

tf?X%m&&. 6 0tt<«6O~lO 0°C-C'fc5o 

io < (b) £ t> lTO^t^tt^Fffrfa— m^^i-^b^> 

-tzik&m (&t> ^i/^^fo'fb^ (b) ^vn5o) «s ^^^^ 

— ^{cte^^t^tt^fn^ Lt (y^) r^!)p^/H» (y^) r 

tfjiB (y^) nn^H^ w^mm^mt^mmt^mK^- 

r^i5^^f l/^tt^ft^ (B) t LTtt, 2-kKn^>i^ 
(y*) T^yi/— hs 2 — fc KP^^/n tf/W (y ^) T^y V- K 2- 
20 t Kn^v 1 /^ (y*) T^yi-— K y^A- (y*) TfVu— K ^ 

(y v i/— k ^ (y ^) y b N -r y-yc* tv^ (y 
y — k -fi-As (y tv y K ^ (y y 

u~ K t e r t (y ^) y K (y r>? y u 

— k ^yr^/v (y^) r^y^K ^^r^/p (y*) T^y^-h, — 



WO 2004/090637 



PCT/JP2004/004155 



13 

V) TV V is— K 2 -xf/^^WV ^) y l^— K /~As (t< 
T^Ul/~ K 'f'stv (*V) 7^!li/-F, ^yfy'/i' V) ^ 
V— K ^yf^A- (^^) T^yi^— Kt^A-T^/v (^) r^y ^ 
5 —K 9*!^ X^yw— K Urtffi/A' TVVl — K 

^f7!)>v U K rh7t KB7/V7!//!/ y 

(^^) 7^!)^K ^^v^W (^V) T^y hs v/^n^^ 

y k * h^v^^t^v^y ?) tv y k =^ b^-y 

x^/v i*V) 7^!)w>, ^b^yx^wy^Da^v (y^) 

15 ^y (^*) y i^— k h y p (5. 2. 1. o u ) f ^? ^^-^ 

V) TVVU—b, bVi/W [5.2. 1.0 2 ' 6 ] 7*#~/lx <V) TVV^—b, 

bVisW C5- 2. 1. O 2 ' 6 ] f^-ZV (JV) TVV I K -Y V&A>=.fl> U 

TVVU—b, ■KA'—A' TVVU—b, i?T±b> UV) TWA- 

T^K^y/b ^Vl- (p 1 V) TV V A^T 5 h\ N- fcf~/vf n y 

20 n-lf—JW^n??*^ N, N-^^VI" (^) T^U/l'T^K, te 
r t-OrV^jV TV V A-T 5 K\ v?yW^yxf;W (p^) 

y I/- K i?xf/I/7?/xf/l/ 7^y I — K 7-T^y-3, 7 



WO 2004/090637 



PCT/JP2004/004155 



14 

r^y w k i, 4-^^^^— A*i? r^yv — k "7?-ysW 

10 — K hD As-7us<>i? T*V l"—h* 1, 6 -^MJ-VS? 

— K- * ( 2 - -t Ko^xf/v) -f y ->T3* i/— h h y ^ ) r ^ y 

hs by* (2-t KP^fA') ^y^iz-f^ r^y 
15 — MO^y S^/i^— tvWC TP y /^Sr#iP$-frfc^^^iy 

20 rcy^yh— yvhy (^^)'7^y^h, ^^y^y h^rh^ 
7^yv-K ^y^x^yMv^ (^^) r^yt^— k 



WO 2004/090637 



PCT/JP2004/004155 



15 

=-y?^M- 210, ^M-3 0 9, |UM- 3 1 0 . HM- 4 0 0, IHM- 7 
10 0. IrIM- 8 0 3 0, IDM— 8 0 6 0. IrIM- 8100, WlM- 9 0 5 0. 
W\M- 2 4 0, PM- 24 5, IrIM- 6100. IrIM- 6 2 0 0. PM- 6 2 

5 0 , IrIM- 6 3 0 0, IrIM- 6 4 0 0, IrIM- 6 5 0 0 (£Lh. (ft) 
5 ®D. KAYARAD R-5 5 1, IrIR-7 1 2. IrITMPTA. IrIHDDA. 

IrITPGDA. IPEG4 00DA, IrIMAND A. IrIHX-2 2 0. IrIHX 
-6 2 0. IHR-6 04. IrIDPCA— 20. DPCA-30. IrIDPCA- 

6 0. IrIDPCA- 1 2 0 C£LL. B^itM (ft) M) . tr* a — h # 2 9 5 . 
|rI300. |rI2 6 0. |r! 3 1 2 . |r13 3 5HP. IH360. IrIGPT. |rI3P 

io a. ^4 o o (t;jb. («) m t£¥*mi?5^tfrx*%z> 0 

mm^^>®PF$&wt&m (b) fiT^fc(i2tg±miTt 
<t <. T/^ y Rr^^^r-r^fi^ (a)- i o oitffiic^ut, m#3- 

0 ~ 8 0 fi*g&, 0* L<»40~65 Xfilfp-efe 5 0 HtflB^ w >"|4^fP 
15 2>>o. SufB*m^fr (A) i:©*B»tfeK:«tb, m&L<Dmf&fe 

< (c) iMt]»9^/v*^WIi«WW> 

20 <0^iKfc:|fcffi0^$:7&J$ bfc £ # ^M^^> 3 6 5 n m<Z>^i»3giWas 

1 0 %^_h, 0* b<»l 2 — 30 t> . 4 0 5 n mO%4*ISl3i&J£ 
^6 0 %£LL, 0* U < it 6 5 ~ 8 0 % £ ft 5 J: 5 tetkMB? 



WO 2004/090637 



PCT/JP2004/004155 



16 

WtmB<Dmk\Z.m\^Xte, 6 5 nm(D i jggUS «fc tM£K 4 0 5 nm©hi 

7 0 H m<D&mkftM<Dm^&mj£Vfct%fcmmm<D 3 6 5 nm*3 «fct*4 0 
5 na©MISa# W*l#llOt«J:i 45 «fc 5 frffi^*? £X*&(D& 



WO 2004/090637 



PCT/JP2004/004155 



17 

5 M~t%^k&X%Z> a 

^-r. mm (a) t/i>$ v^m^m^, (b) t-h im<D^u^ 
<Dmx^m^zm.mm<D$iMt^/ismm (6 5it%) srwauu *t^=— 

10 T12 0 < C5^FI^LT, *«£?i§k£U »^?f^i-^o fc*3. CIO 

HITACHI Spectrophotometer U-2010) SrJBl^T^ &JK3r^rbfrV , q?3££*R&-y 
15 :7 T U^^t Lttft3 0 0 nm~5 0 0 n mte&tf S^^trZU^-f-So 

«^Lfc*l*«rS: £ = l og (l 0 / I) /LfcSTttifcs Kftfl* 

ufcit«©*<©»s (cdh i*fewm*mm^zm(Dyb<D*&is (cdK l« 

WoftlHKff (m) ^^-To)o 

7 0 a v^<D^m\^M<Dm^ : kM0.\^tc.t%\Z. 3 6 5 n m(DWcMBK^^X(D 
i&%&&&Mftl 5 0 0 0m- 1 UT, ^04 0 5 nm^&ltl^O^T^PJbfc 

^»5ii^ 4 o o om*&rFk&&J: jtemM&xxtm&^rf-zhcox'&zz. 
ktmi£ 



WO 2004/090637 



PCT/JP2004/004155 



18 

2, 4, 6 — h y ;<fyl"<y/-i'^v?73:^7^77^ >-;T3rlM h\ tf^ 
- (2, -2, 4, 4-h!i^f^^*^ 

7 4 ^?t*ris if(D7 ^/>7 ^- ^. 7 ^ Vri-^iM' K*l ; 2 , 2 - >M h 
5 - 1 , 2 -^7x-/H^V- 1 -^->-, 'Oi?A'i?* *f-tVr#—jV^ ^7-7 
/U- 0 hdr^-^^/^T-fe^— /K 1— 7 31=/^— 1, 2 -70/^7t7 
_ 2 - (o-^h^vO&A-tf^/V) ^^Aft^illf f,ti5o rtf|gp B B 
^U-C{*. /V7yyTPO (BASF (80 §Slh ^^76 5 1 (^* 

10 2fll^Jiia^t>^:T^-f-'5 r. i: #s-e# 5<, 

r;ft£><£>7^-ef3\ 2, 2-vMb^-l, 2 - 5?7 =c=-/^^ IS— 1 - 
&Z/b2, 4, 6 - h U ^ f /^y/^/l'^7x^/l'7^^7^ 7±^ff ^ K 

MiB^tt^^^/i'm^M^j^ r^ypr#tt*«^flc (a) iooi 

15 I§5^tT, 3i3t2 0-4 Ofi*|», 0*U< »2 0~3 OM#B. J; D & 

(e)2, 2-^ 2-v ; 7zc^V^^^-l-^->'joJ; 
t^(f)2, 4, 6 - h y *?-A~<isy'(A'&'7x.^A''7*X'7>( -y^r^r-^^ K 



WO 2004/090637 



PCT/JP2004/004155 



19 

b*wm~t?>Wf&\az, ttriBT/^ v "Hrasptt**^ (a) i oosatajfc:*!- 

L-C.tulB(e)2, h**>-l, 2 -^7x^l/X^ V- 1 -^V-S: 

afiHtl 7~3 0li^^t< ttl7~2 2Mfc»<0*TN tfHEC f ) 2 , 4, 

(BK ^±t3S^3»9^*/^*^HI«WW (C) omic, iK^lc^CXs mMs 
10 ^H^Ji LTtts T^y«T^*«^ (A) &&X*&&.&&1&-'\Z.& 

-feb^, x<y*a>\ j!i7ayi, ^yU/i'i, l-*^*/— /K 1-/^ 
^y^/i/7;i/='~/i/, i^o-v^k sseSH^^/K s^^ife^ 



WO 2004/090637 



20 



PCT/JP2004/004155 



— ^©T^^f^i^ TfrT-teT— hi® ; 3 —31 h^v^n tf^yJ&^^vK 3 

>\ tf-ysTS-fAr-^ t e r t — ^^/V^^=i— /K ^7 -<^$?/Uac— -tvK 
Ka^/y, 7$;^yy, 7 5o^>t Kn^/y, n-^f;>7 
10 a/— /K ^^7— /K k Kd# / tfM-f ^, 4, 4'— (1 — 

=?Vloc^- y 7* V) tf^ (2-^f;V7x/>-/l/), 4, 4'- (l-^^Vl^n 
- J-Vfl/} (2, 6— ^^VV7*y— 4, 4' - [1- [4- (1 

— (4 — t Kndf->7cc=/W) — 1— ^^Aoi^yv) ^m^/V] V 9*1*0 

— /k 4, 4', 4*— oc^-y-T^h y 

15 4, 4', 4"-xf y^yM;^7xy-;K 1, 1, 3 - b y ^ (2, 5 — 

^^-e^5 o rtbb-fb^o^ffifij*. T/^yRr^tt*M^ (a) 100 

BM-10 0CK BM- 1 1 0 0 (£LL, BM ^5-|ti), # 
777^F142D, P3F 1 7 2. PF173, I^F183 (^Jb N T^B^-T 
y^rf^Xt (#c) filK 7C7-KFC-135, HOFC-1 7 0C S H3FC 
-430, |^FC-431 (ELL % y — xA (W) M)s f-7ayS- 



WO 2004/090637 PCT/JP2004/004155 

21 

112, m S - 1 1 3 , PS-131, IS-141, IHS-145 Q^Jb. 
JlBffi^ (M) SH-2 8 PA. R-l 9 O.H-1 9 3, SZ-6 0 3 2, 
SF-8 4 2 8 C£LL, fl/y^-^v/!) («e) fi) t£^<Dl8i& 

Sig^JOffiJHiWU P ^tt^m^fr (A) lOOliWU^ 

y \>^-^iyy >\ y - ^ y K=3r S/^n tVW h I) * V ^> J3 — ( 3 , 

-e#^o ZKD&.mm*, y (a) looiiwtt 

2-tKn ^ S'Sfflk 3-t Kn^ if y ^v^lfe. m— t Kp *c *>5fe& 

v\&m N 4-tKo^>itvm 5-tKo#wy7^m s v-y 



WO 2004/090637 



PCT/JP2004/004155 



22 

1, 2 — v-^u^^Vv^/WjK^^L 1, 2, 4 — 
h 7*/V^>H, 7'^ h 7*^*">^ 1, 2, 5, 8-1~7? 

W >^ ftlzk^iJ- fc Kn7^ /Vlfe. 2StM f-/^T b7t Kn7^ 
7k/^V7^t, 1, 2, 3, 4-7 ? ^>"7 i h^/V^&Zl&STM&K S^n 

/vtf^4H7k h y * v k i/y-fey^hy h y ^ y ^— h * iroiwn 

#SCIR** ; I£$&^ »Jh S¥#s SMfc#^>\ 



WO 2004/090637 



PCT/JP2004/004155 



23 

fc£f£#lf3c:£j& s T?#5o ztihmaM<ni&m*&, *3&W<0Bto«:*fc:b 
j&v>fSfflrtT?*>tbli«t<v *f*b<tt, MIS (A) (B) (C) J&^-^f+iS: 
1 0 0MA%t Lfci$ic5 0lf%IJJlK*fc5. 

IB (A), (B), (C) tf*S-j&#£ % &m\£l&KX J £(DttL<Df&&b$:M1&<Djjm 
10 — , **S?^if— > 3^:u— ;V*;vt£¥<DftWm&m^X. Ztbb<Dj&&& 

frWc, m&£*ttit£&\t\ iztn&mafcvx, sea:* ys^, ^y^i/V7 

20 \a-£Z<D±fc#s<—-7 >c SrSTS LT£p:#-r § £ £ tfW* bV \ 
W\ 15~12 5Mm©ttl^4U\ 



WO 2004/090637 



PCT/JP2004/004155 



24 

3t5 O/im^ »*L<l450~150j»m, «fc 9 03: b < 50-100 
5 jU m-CfcSo -© «fc 5 icWfottS^afc^ffilllWiaiftJIIffJi 5 5 0m mRfc-Cifc 

E^SiJ^ W«0!>ff$*4f^J:o-Cft*5aSH 51#te6 0-1 6 0°C, 0 

ft*lTt5 7* W^£r?>b. |g*3 0 0 — 5 0 0 nm©Mii*fctt^ 
20 3te2SC£bT«:, <£J£zk^#J\ *JBE7k«*T^ «i*JE***]\ 

TKfi&JT^JB-fS^fcW:. 1 0 0-1 5 0 Omj/cmW. 



WO 2004/090637 



25 



PCT/JP2004/004155 



mfcfct Ltd, tctx.it, fcmti- h y ?mit^ y mm-r v 

r^^fc Fn^v- K\ tr°n— /K t^y^y, 1, 8 -^Tlf fc'v^ * [5. 
4. 0] 1, 5-v?Tif tfi^n [4. 3. 0] -5-/ 

o -c^& a ^ ai^- 3 0 — 3 6 0 f)>mx»&> y , * vfe. 
^ /n'K/^ ^ywft, m^^^^v^n-e^J:v\ 

15 mW&te. m7kffifr&3 0~9 0£Wtv\ ^T-#:/&^£ffl^T®i|&£-fr 

JE7jciS^T^ffl^^o- 1 00~2000mJ/cm 2 #0 * LV\, TJOSft-rS 
it t 6 0 — 1 0 0 'CtfBlf ^<Z>H3m t *.fi£ N y-?u~- Y ±X*tbtl 



WO 2004/090637 



PCT/JP2004/004155 



26 

5 X*y*$:ft\<\ 5 0-80 t('T ©lit iCpffl^ 5 ~ 3 0 ^f B 1i 

io r.£tfs-T?#£„ 



WO 2004/090637 



PCT/JP2004/004155 



27 

f;HOOg^{tji^ l^Fl^iJ^W^*«Lfc 0 3I£^T. a 
-^f^-p-t Kn^f l/V 1 5 ^^!J/^10g, 
7^y i/' — ]>;V30g, 4 yi£;V~;VT V V F20g, hy-^^cr 
5 [5. 2. l. 0 2 ' 6 ] **yw— h25g Srft&A/fc^ 8K»a>fc:i*#S:*& 

ft- 3 m^rofc#, »e>tbfc*H*S: 4 o°c-e 4 8 ikhiqx^u^ b #j 

7 

15 <T/V-^7 y Br^14*a^#:A2~Al l^oj;t;CAl~CA6©^> 

^A10^t«U, *1^A2~A1 l^CAl-CA6?r 



20 Sfcl£? 



WO 2004/090637 



PCT/JP2004/004155 



28 



ihf Aft 








cj«#<g) 




l) 






a1 


a2 


b1 


b2 


d 


c2 


d1 


d2 


1 o 

d3 


e I 


A1 


61.5 


15 




10 






30 


20 




25 




A2 


81 


15 




10 




30 




20 




25 




A3 


70 


15 




10 






30 




20 


25 




A4 


60.1 


15 




15 






30 


25 




15 




A5 


64.2 


20 




10 






25 


40 




5 




A6 


75.1 


5 




15 






25 


20 




35 




A7 


60.8 


15 




10 






25 


45 




5 




A8 


71.5 


5 




10 






30 






55 




A9 


94.6 


20 




10 




30 








40 

TV 




A10 


87.4 


5 




15 






25 






55 




A11 


77.4 


20 




15 




5 


20 




40 






CA1 


28 


35 




15 






50 










CA2 


27.4 


40 




10 






50 










CA3 


125.2 


20 




20 






15 






45 




CA4 


26.4 


30 




10 






50 






10 




CA5 


85.1 




20 


20 






20 






40 




CA6 


121.4 


10 




10 


15 










45 


20 



a 1 : a—Jt'7-A'— p — fc Ka^'^f^ 
a 2 : a-y fTl*-— m— t Kb^S^^I/^ 



b 1 : U/l-Sfc 

5 b 2 : 2 — ^^p-^fc Kn n^^f'/'M U I'— b 

c l : ^jVT? V b 

c 2 : TL-zf^JVT? V b 

d2 : HIV^B C5.2. 1.0 2 ' 6 ] f^^T^U^- b 

10 d3 : M/^b [5. 2. 1. 0 2 ' 6 D ftl—tV/. $ t ]) U — b 

e 1 : TL-*f<f-fls*9 9 !> I — b 



WO 2004/090637 



PCT/JP2004/004155 



29 

Mb bT2, h^rV- 1, 2-*J-7^~J^?>'- 1 1 8 g, 

2, 4, e-MJ^f/v^y^/^x^/i/y^^y^ytW K6 g, 

U H&^S5fitffc-&-$J £ LT7 p — s> ^ 8060£50g, Jf-ffi^'tt^r!) 
£ b-CNBX- 1 5 (*stxftM) 0. 3 g. *g#J<b bTfL^^vi^ 0 g Sr*P 

5 ^ mwvm-^mmt^tio 

->-y =i^^a^— _hK:. 7/V^P^t±!)TiW1 0 0 0A, OV^'C 
10 u 1 0 o 0A©M«ltSt±lH JbfB^ttHtt^^JigM^ 

b r . Mm 7 0 At m <Dm%®EMla m&J&ffc b fCo 

CD mmmwm 

15 m& 1 mm<^^S«Ji^_h|5^^T^ff 7 0 m^^tt^iHI^^ 
bfc#. HITACHI Spectrophotometer U— 2010 

bfc^»£ P 77^t tt, 3 6 5 nmM0 

(2) ^?^PF« 

20 ±m<Dm^m^m^ mmmm^m^^-^^^^vxmm^^ 

'XT (^^AftSgHBO-lOOOW/D) £J^T1 0 0 Omj/cm 2 ©MIt*l 
3te bfc« r ti&T h *7 * £ Ko^'>K2. 3 8 fift%7K^t^ 



WO 2004/090637 PCT/JP2004/004155 

30 

5 (3) ^ttfFffi 

TAJ r% ho*ij36SttdS4Rlfe$tLSa^«r Tbj 

Lfco 

10 (4) shkotmb 

^-T-^w-^^^^j^-e^^x, 100 &»»"WfclSn»S>5. 2M£^0>4it)&5. 90% 
TAJ T% 90%5fciS3r TBJ X*tf Ufc 0 
(5) ^o^W^fccfct/fimttt^M 

#SrfrV\ ^OS, SHSE££ LTTHB-S 2 ( J SR*fc!© S:/flV\ 4 0°CT' 

CU200» S 25°C. 3A/dm 2 , 4 0 frmWMfto % SrflV\ US $ 6 
20 Om m^V^^TT^fc Lfc 0 

<£#K#£MfcbT^5^£: TAJ T\ ffifcbTV^ft^*^* Tbj tr^brto 



WO 2004/090637 



PCT/JP2004/004155 



31 

r o Bros* & m 3 * £ £ * t^-To 

5 

HJfcfll 2 — 16 

10 ^^?r^3^{c^-r o 
jfcig£0ij 1 — 12 

15 bfc 

I 2S 



WO 2004/090637 



PCT/JP2004/004155 



32 





(e) 


x^U>14=Ff&f[Mb^ (g) 




B1 


B2 


B3 


B4 


B5 


C1 


C2 


C3 


C4 


C5 


■ * ■ if - /m j 


A1 


100 


50 










6 


18 










A2 


100 


50 










6 


18 










A3 


100 


50 










6 


18 










A4 


100 


50 










6 


18 








, ■ . If, /TM »— 


A5 


100 


50 










6 


18 










A6 


100 


50 










6 


18 










A7 


100 


50 










6 


18 










A8 


100 


50 










6 


18 








^J&#"]9 


A9 


100 


50 










6 


18 








^StefliJio 


A10 


100 


50 










6 


18 








IIJ£0>]11 


A11 


100 


50 










6 


18 










A2 


100 


30 










6 


18 










A2 


100 


70 










6 


18 










A2 


100 




30 






20 


6 


18 








HWJ15 


A2 


100 






30 




20 


6 


18 








H»J16 


A2 


100 






20 


10 


20 


6 


18 










GA1 


100 


50 










6 


18 










CA2 


100 


50 










6 


18 










CA3 


100 


50 










6 


18 








Jttt«4 


CA4 


100 


50 










6 


18 








Jt*HH5 


CA5 


100 


50 










6 


18 








Jfc*HW6 


CA6 


100 


50 










6 


18 










A2 


100 


20 










6 


18 










A2 


100 


90 










6 


18 










A2 


100 


50 














3.34 


3.34 


2.01 




A2 


100 


50 










44 


24 








ik««ii 


A2 


100 




30 






20 






3.34 


3.34 


2.01 


tttftflm 


A2 


100 




30 






20 


44 


24 









B 1 : (*) 7nsy^^M8 0 6 0 

B 2 : -<ls9^V X }) h— A^hV T? 
B 3 : h y * y h-;i/^n/<y h V TP V ^s— Y 
5 B4 : frh V ^nf^y^T^ V \s— V 

B 5 : S^^atJJ *y JV^ZspT? V \s* — h 

CI: 2, 4, 6 - h U /V^y/-f /Vv ; 7s=^7t^7^ yt^rt'f K 
C2 : 2, h*f-l, 2 - ^zz.j\,^9 is— 1 —Hrls 

C3:(l, 2'-tfM5^/-/>) -1, 2'-^n7x-;U-3, 3', 
10 4, 4'-fh77x-/> 

C4 : 4, 4'-tr^. i^s^jvy •% J) ^'/7*;y 



WO 2004/090637 PCT/JP2004/004155 

33 

C5 : ^/l/^^h^^WZ-ZV 



I3t 









rf-t ^* All. 










365nm 


405nm 






^^/Jui iy*J * 


16.6 


70 


A 


A 


A 


A 


A 




16.6 


70 


A 


A 


A 


A 


A 




16.6 


70 


A 


A 


A 


A 


A 




16.6 


70 


A 


A 


A 


A 


A 




16.6 


70 


A 


A 


A 


A 


A 




16.6 


70 


A 


A 


A 


A 


A 




16.6 


70 


A 


A 


A 


A 


A 




16.6 


70 


A 


A 


A 


A 


A 


/JIB 191 f 


16.6 


70 


A 


A 


A 


A 


A 




16.6 


70 


A 


A 


A 


A 


A 


tfe -ceil 1 1 


ICC 

1 D.D \ 




A 


A 


A 


A 


A 




16.6 


70 


A 


A 


A 


A 


A 


mmm™ 


16.6 


70 


A 


A 


A 


A 


A 


mmmi* 


16.6 


70 


A 


A 


A 


A 


A 




16.6 


70 


A 


A 


A 


A 


A 




16.6 


70 


A 


A 


A 


A 


A 




"16.6 


70 


A 


A 


B 


B 


A 


ttgt#]2 


16.6 


70 


B 


A 


B 


B 






16.6 


70 


B 


B 


B 


B 




tt3&0«4 


16.6 


70 


B 


A 


B 


B 




ttm.ms 


16.6 


70 


B 


B 


i B 


B 




tt$£M6 


16.6 


70 


B 


B 


B 


B 




itmmi 


16.6 


70 


B 


A 


B 


B 


A 


t£$siM8 


16.6 


70 


A 


A 


A 


A 


B 


ktmM9 


<1 


<1 


B 


B 


A 


A 


A 


tb^io 


<1 


20.1 


B 


B 


A 


A 


A 




<1 


<1 


B 


B 


A 


A 


B 




<1 


20.1 


B 


B 


A 


A 


B 



WO 2004/090637 



PCT/JP2004/004155 



34 

it * <d m. m 
i~3 oa*% N 

(c)T^ y/«M^^^^^^b^$n^«^{4=S:2 0~4 0 

io mm&* 3 o ~ 6 o m% 

( b ) ■< t> i mn^'T- i^&*mto=ttte&irrztt&# t ; 

( C) ft&IRJ$ 7 0a m<D^ft^t©iI^fi Lfc i: # {Cf^^CD 3 6 

5 n m.<Dl^ffl&®fcfr 1 0 %£Jl_k-efo «9 % £>0 4 0 5 n m©M/tll^^ 
15 6 0 %£U: i:*5J:5 &*felti»^ t Sr^tTft ?> , 

HtffS (A) 0 OfiSlHS^UT, tfflB*klt«ft7^*/vm^W^J (C) 

6 2 o ~ 4 o mft^ft-e^, 

ISdSMCTfl* 5 0^ m^itfcsc: £ Sr#m^i-5*^b;^o^tta^o 

20 2. MfBT/Kfc 1> PT^tt*fi-^ffc (A) 1 0 omftfBl^UT, SfiiB^ft< 
liS^^i/^^fp-fi^^-r^-fb^ (B) £3 0~8 0M; 

3. mar/is* ]} Brmfe&m&ft (a) (Dtf^xusmA&e ot^it-fes 



WO 2004/090637 PCT/JP2004/004155 

r 

35 



5 V h$S£T$hV is** [5.2. 1.0 2 ' 6 ) s fiJ=-jV U b/6> 

5. tSWB^*9^A'S^IW*Wa (C) # % ( e )2, h^ix-l, 

miiBT/v^ y "ei^tt^m^^ (a) i o oma§p^uT, ttiia(e) 2, 2 

- h 1 , 2 - *?'7-=.^A'^9 1 1 7 ~ 3 0 -**SfB % - fu 

12(f) 2, 4, 6- hy /U^y^^7*-^7*^7^ K 
Sr 3 - 1 0 M^iT-^rr Sit Sr#H5[ i: -f Sfffrfcoflfiffifl 1 m-fg 4 gi 
15 ©V>"ftL^^C|E«O^^JigJ^o 

6. (A) ( a ) a - y f ^- p - t Ko ^r^f ^y^f)ii$il5Mffi^ 

1 — 3 0fi*%. 

20 jfcHMfcS: 5-20 fi#%> 

(c)T^ y^^^^^/^^^$^^^Wi^2 0-4 0 

3 0 — 6 0 



WO 2004/090637 



PCT/JP2004/004155 



36 

(o 7 on laCDmgiktkn^mWk&wm vit t % tctt&ijtcp 3 6 

5 nmtf>;6fe*fijSl3ifisfr5S 1 0 %£X±.X*& 9 % 4 0 5 nm^£fcMG§ii^ 

6 o %&>± £ & s «t o tenmm ? ^fi-s-M^j t ut*9, 

& 2 0 ~ 4 OHHi©im, ffe&MJW 5 0 ^ m^T-fc3*^M«c9 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/004155 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 G03F7/033, C09D133/04 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 G03F7/033, C09D133/04 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Toroku Jitsuyo Shinan Kbho 1994-2004 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2003-29604 A (National Institute of Advanced 
Industrial Science and Technology (AIST) , Daiso 
Co . , Ltd . ) , 

31 January, 2003 (31.01.03) , 
Full text 
(Family:, none) 



1-6 



JP 2002-182381 A (Hitachi Chemical Co 
26 June, 2002 (26.06.02) , 
Full text 
(Family: none) 

JP 2000-39709 A (JSR Corp.), 
08 February, 2000 (08.02.00), 
Full text 
(Family: none) 



Ltd.) , 



1-6 



1-6 



Further documents are listed in the continuation of Box C. 



I 1 See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 

to be of particular relevance 
IC E" earlier application or patent but published on or after the international 

filing date 

u L n document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
M CT document referring to an oral disclosure, use, exhibition or other means 
M P" document published prior to the international filing date but later than 
the priority date claimed 



«T* later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying tne invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

T document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

w &" document member of the same patent family 



Date of the actual completion of the international search 
09 June, 2004 (09.06.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Date of mailing of the international search report 
22 June, 2004 (22.06.04) 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/004155 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



P/A 



Citation of document, with indication, where appropriate, of the relevant passages 



JP 2000-336121 A (Shin-Etsu Chemical Co., Ltd.)/ 

05 December, 2000 (05.12,00)/ 
Full text 

6 EP 1004568 A2 & US 6312867 Bl 

JP 11-271974 A (Nippon Zeon Co., Ltd.), 
08 October, 1999 (08.10.99), 
Full text 
(Family: none) 

JP 3-1.88150 A (Hercules Inc.), 
16 August, 1991 (16.08.91), 
Full text 

& EP 424866 A2 & US 5217847 Al 

& CA 2025198 Al & DE 69030350 T 

JP 2003-113174 A (Mitsubishi Chemical Corp.), 
18 April, 2003 (18.04.03), 
Full text 
(Family: none) 



Relevant to claim No. 



1-6 



1-6 



1-6 



1-6 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



mtam^ PCT/JP2004/0041 55 



a. &w<Dm-rz>ft&<»ftm (mm<&nftm (i po ) 

Int. CI 7 G03F7/033, C09D133/04 



l»alE*rff-9fc*/MiRS» (BKWIFSHK (IPC) ) 

Int. CI 7 G03F7/033, C09D133/04 



0 $lHIIt^# 1 922-1 99 6^ 

B&m&fflmmmm&M 1971-2004^ 

B*BHffi«flSS®^fR 1 996-2004^ 

B^BSM^SfS^K 1 994-2004^ 



S-Cffiffl Lfc®^-*-<-* Cf-*"*— MtC-Kffi LfcJBfg) 



JP 2003-29604 A (tt^^A^&flfflft£9B£ 
Br, yjy— «S*£H±) 20 0 3. 0 1. 3 1, ^ 

JP 2002-1 8238 1 A (B4MXlt^tt) 2 0 
0 2. 0 6. 2 6, (7 r 5 V — ft U 

JP 20 0 0- 39709 A (v^^o^T— /^^#%t) 2 
0 0 0. 0 2. 0 8, £3t 



1-6 



1-6 



1-6 



t><£> 

roj nwHzzzM^ m^izwR-rzxffi. 



09. 06. 2004 



22. 6. 2004 



B#®#fr-JT (I SA/J P) 
0 0-8 9 1 5 
m^=WHEfS*SS=TS 4#3^ 



H;fS#-5§- 03-3581-1101 



2H 



9 2 2 1 



3 2 3 1 



iSPCT/ISA/2 10 (12^-i?) (2004^1^) 



SttiJP** PCT/JP2004/0041 55 



c m%) . 



JP 2000-336121 A mMit^JLMW^^t) 2 0 
0 . 12. 05, & E P 1004568 A2 & U 

S 6312867 Bl 



JP 11-271974 A (B^-e^^sS^tfc) 
10. 0 8, (77 5P-ftt) 



19 9 9 



PA 



JP 3-188150 A (/^a!)-X-^yn-7}xV-f 
yK) 1 9 9 1. 0 8. 1 6, <£X & EP 424866 A 
2 & US 5217847 Al & CA 2025198 
Al & D E 69030350 T 

JP 2003-113174 A (Hj»b9e#c5*£?tfc) 2 0 0 
3. 0 4. 18, ±5: (7rO-^L) 



1-6 

1-6 
1-6 



1-6 



«SPCT/ISA/2 10 (*2'<— (2004^1^) 



